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Lin \[[@CR2]\] proved that ([1.4](#Equ4){ref-type=""}) and ([1.5](#Equ5){ref-type=""}) can be squared: $$\documentclass[12pt]{minimal}
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For more information on operator inequalities, the reader is referred to \[[@CR4]--[@CR7]\].

In this paper, we will present some operator reverse AM-GM inequalities which are refinements of ([1.1](#Equ1){ref-type=""}), ([1.6](#Equ6){ref-type=""}) and ([1.7](#Equ7){ref-type=""}). Furthermore, we will prove ([1.8](#Equ8){ref-type=""}) and ([1.9](#Equ9){ref-type=""}) if the condition number $\documentclass[12pt]{minimal}
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Main results {#Sec2}
============

We begin this section with the following lemmas.

Lemma 1 {#FPar1}
-------
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-------

(\[[@CR9]\])

*Let* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$A>0$\end{document}$. *Then for every positive unital linear map* Φ, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \Phi\bigl(A^{-1}\bigr)\ge\Phi^{-1}(A). $$\end{document}$$

Theorem 1 {#FPar3}
---------

*If* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$0 < m \le A,B \le M$\end{document}$ *for some scalars* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$m\le M $\end{document}$, *then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \frac{{A + B}}{2} \le\frac{{M + m}}{{2\sqrt{Mm} }}A\mathrel{\sharp} B. $$\end{document}$$

Proof {#FPar4}
-----
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Remark 1 {#FPar5}
--------

By ([1.2](#Equ2){ref-type=""}), it is easy to know that ([2.3](#Equ12){ref-type=""}) is tighter than ([1.1](#Equ1){ref-type=""}).

Theorem 2 {#FPar6}
---------
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Proof {#FPar7}
-----
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                \begin{document}$\frac{{ ( {\frac{{M + m}}{2} + m} )^{2} }}{{4 \frac{{M + m}}{2} m}} \le\frac{{M + m}}{{2\sqrt{Mm} }}$\end{document}$ is equivalent to ([2.8](#Equ17){ref-type=""}).

Thus, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\biggl\Vert {\frac{{A + B}}{2} ( {A\mathrel{\sharp} B} )^{ - 1} } \biggr\Vert \le\frac{{M + m}}{{2\sqrt{Mm} }}. $$\end{document}$$ If $\documentclass[12pt]{minimal}
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                \begin{document}$$\biggl\Vert {\frac{{A + B}}{2} ( {A\mathrel{\sharp} B} )^{ - 1} } \biggr\Vert \le\frac{{ ( {\frac{{M + m}}{2} + M} )^{2} }}{{4 \frac{{M + m}}{2} M}} \le\frac{{ ( {\frac{{M + m}}{2} + m} )^{2} }}{{4 \frac{{M + m}}{2} m}} \le\frac{{M + m}}{{2\sqrt{Mm} }}. $$\end{document}$$ If $\documentclass[12pt]{minimal}
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                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\biggl\Vert {\frac{{A + B}}{2} ( {A\mathrel{\sharp} B} )^{ - 1} } \biggr\Vert \le\frac{{M + m}}{{2\sqrt{Mm} }}. $$\end{document}$$ This completes the proof. □

Theorem 3 {#FPar8}
---------

*Let* Φ *be a positive unital linear map*. *If* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$0 < m \le A,B \le M$\end{document}$ *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sqrt{\frac{M}{m}} \le2.314$\end{document}$ *for some scalars* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$m\le M $\end{document}$, *then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \Phi^{2} \biggl( {\frac{{A + B}}{2}} \biggr) \le \frac{{ ( {M + m} )^{2} }}{{4Mm}}\Phi^{2} ( {A\mathrel{\sharp} B} ) $$\end{document}$$ *and* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \Phi^{2} \biggl( {\frac{{A + B}}{2}} \biggr) \le \frac{{ ( {M + m} )^{2} }}{{4Mm}} \bigl( {\Phi ( A )\mathrel{\sharp} \Phi ( B )} \bigr)^{2}. $$\end{document}$$

Proof {#FPar9}
-----

Inequality ([2.11](#Equ20){ref-type=""}) is equivalent to $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr)\Phi^{ - 1} ( {A \mathrel{\sharp} B} )} \biggr\Vert \le\frac{{M + m}}{{2\sqrt {Mm} }}. $$\end{document}$$ If $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$0 < m \le A,B \le\frac{{M + m}}{2}$\end{document}$, compute $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} &\biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr)\frac{{M + m}}{2}m\Phi^{ - 1} ( {A\mathrel{\sharp} B} )} \biggr\Vert \\ &\quad \le\frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr) + \frac{{M + m}}{2}m\Phi^{ - 1} ( {A\mathrel{\sharp} B} )} \biggr\Vert ^{2} \quad\bigl(\mbox{by (2.1)}\bigr) \\ &\quad \le \frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr) + \frac{{M + m}}{2}m\Phi \bigl( { ( {A\mathrel{\sharp} B} )^{- 1} } \bigr)} \biggr\Vert ^{2} \quad\bigl(\mbox{by (2.2)}\bigr) \\ &\quad = \frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2} + \frac{{M + m}}{2}m ( {A\mathrel{\sharp} B} )^{ - 1} } \biggr)} \biggr\Vert ^{2} \\ &\quad \le \frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2} + \frac {{M + m}}{2}m\frac{{A^{ - 1} + B^{ - 1} }}{2}} \biggr)} \biggr\Vert ^{2} \\ &\quad \le \frac{1}{4} \biggl( {\frac{{M + m}}{2} + m} \biggr)^{2} \quad\bigl(\mbox{by (2.6), (2.7)}\bigr). \end{aligned} $$\end{document}$$ By $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$1 \le\sqrt{\frac{M}{m}} \le2.314 $\end{document}$ and ([2.8](#Equ17){ref-type=""}), we have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr)\Phi^{ - 1} ( {A \mathrel{\sharp} B} )} \biggr\Vert \le\frac{{M + m}}{{2\sqrt {Mm} }}. $$\end{document}$$ If $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$0 < \frac{{M + m}}{2} \le A,B \le M$\end{document}$, similarly, by ([2.1](#Equ10){ref-type=""}), ([2.2](#Equ11){ref-type=""}), ([2.8](#Equ17){ref-type=""}), ([2.9](#Equ18){ref-type=""}), ([2.10](#Equ19){ref-type=""}) and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\frac {{ ( {\frac{{M + m}}{2} + M} )^{2} }}{M} \le\frac{{ ({\frac{{M + m}}{2} + m} )^{2} }}{m}$\end{document}$, we have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr)\Phi^{ - 1} ( {A \mathrel{\sharp} B} )} \biggr\Vert \le\frac{{M + m}}{{2\sqrt {Mm} }}. $$\end{document}$$ If $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$m \le A \le\frac{{M + m}}{2} \le B \le M $\end{document}$, we have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} &\biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr)\frac{{M + m}}{2}\sqrt{Mm} \Phi^{ - 1} ( {A\mathrel{\sharp} B} )} \biggr\Vert \\ &\quad \le\frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr) + \frac{{M + m}}{2}\sqrt{Mm} \Phi^{ - 1} ( {A \mathrel{\sharp} B} )} \biggr\Vert ^{2} \quad\bigl(\mbox{by (2.1)}\bigr) \\ &\quad \le \frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr) + \frac{{M + m}}{2}\sqrt{Mm} \Phi \bigl( { ( {A\mathrel{\sharp} B} )^{ - 1} } \bigr)} \biggr\Vert ^{2} \quad\bigl(\mbox{by (2.2)}\bigr) \\ &\quad = \frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2} + \frac{{M + m}}{2}\sqrt{Mm} ( {A\mathrel{\sharp} B} )^{ - 1} } \biggr)} \biggr\Vert ^{2} \\ &\quad \le \frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2} + \frac {{M + m}}{2} \bigl( {mA^{ - 1} \mathrel{\sharp} MB^{ - 1} } \bigr)} \biggr)} \biggr\Vert ^{2} \\ &\quad \le \frac{1}{4} \biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2} + \frac {{M + m}}{2}\frac{{mA^{ - 1} + MB^{ - 1} }}{2}} \biggr)} \biggr\Vert ^{2} \\ &\quad \le \frac{1}{4} ( {M + m} )^{2} \quad\bigl(\mbox{by (2.6), (2.10)}\bigr). \end{aligned} $$\end{document}$$ That is, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr)\Phi^{ - 1} ( {A \mathrel{\sharp} B} )} \biggr\Vert \le\frac{{M + m}}{{2\sqrt {Mm} }}. $$\end{document}$$ If $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$m \le B \le\frac{{M + m}}{2} \le A \le M $\end{document}$, similarly, by ([2.1](#Equ10){ref-type=""}), ([2.2](#Equ11){ref-type=""}), ([2.7](#Equ16){ref-type=""}), ([2.9](#Equ18){ref-type=""}), we have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\biggl\Vert {\Phi \biggl( {\frac{{A + B}}{2}} \biggr)\Phi^{ - 1} ( {A \mathrel{\sharp} B} )} \biggr\Vert \le\frac{{M + m}}{{2\sqrt {Mm} }}. $$\end{document}$$ Thus ([2.11](#Equ20){ref-type=""}) holds.

*A* and *B* are replaced by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\Phi ( A )$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\Phi (B )$\end{document}$ in ([2.4](#Equ13){ref-type=""}), respectively, we get ([2.12](#Equ21){ref-type=""}).

This completes the proof. □

Remark 2 {#FPar10}
--------

Since $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$0 < m \le M$\end{document}$, then $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\frac{{ ( {M + m} )^{2} }}{{4Mm}} \le [ {\frac{{ ( {M + m} )^{2} }}{{4Mm}}} ]^{2} $\end{document}$. Thus ([2.11](#Equ20){ref-type=""}) and ([2.12](#Equ21){ref-type=""}) are refinements of ([1.6](#Equ6){ref-type=""}) and ([1.7](#Equ7){ref-type=""}), respectively, when $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sqrt{\frac{M}{m}} \le2.314$\end{document}$.

By ([1.2](#Equ2){ref-type=""}) and Theorem [3](#FPar8){ref-type="sec"}, we know that Lin's conjecture ([1.8](#Equ8){ref-type=""}) and ([1.9](#Equ9){ref-type=""}) hold when $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sqrt{\frac{M}{m}} \le2.314$\end{document}$.

Corollary 1 {#FPar11}
-----------

*Let* Φ *be a positive unital linear map*. *If* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$0 < m \le A,B \le M$\end{document}$ *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sqrt{\frac{M}{m}} \le2.314$\end{document}$ *for some scalars* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$m\le M $\end{document}$, *then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Phi^{2} \biggl( {\frac{{A + B}}{2}} \biggr) \le S^{2} ( h ) \Phi ^{2} ( {A\mathrel{\sharp} B} ) $$\end{document}$$ *and* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Phi^{2} \biggl( {\frac{{A + B}}{2}} \biggr) \le S^{2} ( h ) \bigl( {\Phi ( A )\mathrel{\sharp} \Phi ( B )} \bigr)^{2}, $$\end{document}$$ *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$S ( h ) = \frac{{h^{\frac{1}{{h - 1}}} }}{{e\log h^{\frac{1}{{h - 1}}} }}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$h = \frac{M}{m}$\end{document}$.
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